An insertion mutation of the bovine Fii gene is responsible for factor XI deficiency in Japanese black cattle.
Factor XI deficiency in Japanese black cattle is an hereditary mild bleeding disorder with an autosomal recessive mode of inheritance. To characterize the molecular lesion causing factor XI deficiency in cattle, we isolated an entire coding region of the bovine F11 gene, which comprises 15 exons and 14 introns, and determined its nucleotide sequences. Comparison of the nucleotide sequences of the F11 gene between affected and unaffected animals revealed an insertion of 15 nucleotides in exon 9 of the affected animals. The insertion results in a substitution of one amino acid with six amino acids in a highly conserved amino acid sequence in the fourth apple domain of factor XI protein. Genotyping of the F11 gene in 109 Japanese black cattle revealed that the insertion clearly corresponded to the factor XI activities of the animals. We therefore concluded that the insertion of 15 nucleotides in the F11 gene is the causative mutation for factor XI deficiency in Japanese black cattle. Genotyping of the F11gene by detecting the insertion will be an effective DNA-based diagnostic system to prevent incidence of the disease.